To propose still another formalism would appear to be both inconsiderate and imprudent. Our motivation is that the rules we describe here are considerably simpler than any other prescription previously proposed. The rules are closely related to those given 4 by Thouless, but we shall work with the self-energy operator in terms of which one-can find not only the partition function but -2-also the single-particle excitations. Furthermore, ·it should be observed that the derivation of the rules is not restricted to the singleparticle self-energy operator but, rather, is quite general. Thus, for example, one can easily use the method described here to obtain explicit time-independent rules for the space-time correlation function of any two physical observables.
The rules for calculating are given in Section II. These rules were first obtainei intuitivel'; by the following reasoning: In quantum statistical mechanics one computes the eqUilibrium properties of a given system by constructing an ensemble of similar systems, then computing quantum mechanically the properties of each system in the ensemble and finally averaging over the ensemble. We know from theworkof-Darwin-ahd-Fbwler that the average over the-ensemble is strongly peaked in the neighborhood of the most probable system in the ensemble. This suggests interc~nging the order of (i) the averaging procedure and (ii) the quantum-mechanical calculation of the properties of one system. Thus one is led to consider the quantum mechanics of a system in a state that is the most probable in the ensemble, and consequently one expects that the usual rules for groundstate perturbation theory6 w:lIL be modified only by replacing the step functions associated with particle and hole lines with single-particle statistical-distribution factors of the most probable state. In Sec.
III we derive thill result, starting from the time-dependent formalism for perturbation theory.7
Dzyaloshinskii has recently published a set of rules eqUivalent to those of Sec. II, but without an explicit derivation of the general 8 term.
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Formalism "_ The thermcxlynarn~__ properties of a system can all be deduced 
where w is real. The Green's function G, as a function of a complex
All of the above is well known and can be found derived, for example, in reference 7.
(n-8 )
The calculation of thermodynamic properties is.thus reduced to a calculationof the self-energy operator Z(p,z)
The rules for calculating Z in 
interval;
'"' P.e/2m for each downward-going line of momentum p. crossing thẽ For particles with spin, one must include the spin dependence of V and also sum over spins of internal lines --exactly as one does in groundstate perturbation theory.
Example

I
As an illustration of the rules, we evaluate the contribution for fermions of the two third-order diagrams of Fig. 1: ... Generalization".
We can sum a large class of diagrams, namely those corresponding to the replacement of GO by G in all internal lines, by rules that are essentially the same as those given in Sec. II.l:
Construct only irreducible graphs.
Calculate the contribution of an upward directed line p~by hese rules are greatly more complicated, since A must be obtained self-consistently, but one diagram now includes an infinite class of the old diagrams.
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III. IROOF OF RULES
The starting point from which we shall demonstrate the rules given in Sec. 11.1 is the time-dependent form of the perturbation expansion for~.
Tnis expansion is described in detail in the appendix to reference 7. where v is an even integer for bosons} and an odd integer for fermions.
Then the Fourier coefficient is continued from the zv to all complex z • Each~th-order diagram in this perturbation theory corresponds to n; of the "ordered" diagrams one writes down according to the rules of Sec. 11·1 .
In order to demonstrate the e~uivalence of those rules to the time-dependent perturbation theory, we must show how the' contrib~tion of an~th-Drder diagram evaluated by the time-dependent theory splits into n~distinct contributions} each equal to the contribution from one ordered diagram evaluated by the rules of Sec. 11·1.
Consider a diagram of~th order in V. The n vertices are labeled with n different times; to, evaluci.te the diagram} one of these times is set "-9-e~ual to zero} and the remaining n -1 times are integrated from t = 0 to t = -ip. Tnese n -1 time integrations can be split into (n -1); differe~t integrations corresponding to different orde~of the n -1 times along t~e line from 0 to -ip. There are only (n -1); terms rather than n:. terms} since one time has been arbitrarily chosen to be zero. We shall shmr that each of the (n -1); terms e~uals the contribution} evaluated by the rules of Sec.
II,.l} of n Bordered fl diagrams that differ only by a cyclic permutation of the vertices.
Since in the (n -l)~terms in the time-dependent perturbation theory the integration times are ordered} one can always replace the that occur in the:i,nteg.ral. by." .. 
The sum nmr contains n-1 2 distinct terms, and we must rearrange it into n different groups of terms so that all terms in each gr6up have a common value of exp(l3r). This is done by rewriting the sum as [a 3 (a 3 ( The integral I has thus been reduced to
These n terms correspond to just n cyclic permutations of a given diagram. 
